Effect of hypertonic mannitol and intraaortic counterpulsation on regional myocardial blood flow and ventricular performance in dogs during myocardial ischemia.
Studies were performed to determine if intervention with hypertonic mannitol and intraaortic balloon counterpulsation increases regional myocardial blood flow during acute myocardial ischemia. Anesthetized dogs on right heart bypass were studied. Heart rate was kept constant by atrial pacing. Myocardial ischemia was provided by ligating the proximal left anterior descending coronary artery for 12 minute periods. Infusion of hypertonic mannitol begun immediately after ligation increased coronary blood flow to the ischemic area by 36 +/- 9.0% (standard error) (P less than 0.01) and to the nonischemic left ventricle by 21 +/- 8.8% (P less than 0.05) as compared with flow in the same regions during the control coronary ligation. Intraaortic balloon counterpulsation begun immediately after ligation increased regional coronary flow to the ischemic region by 20 +/- 8.4% (P less than 0.05) but did not significantly alter flow to the nonischemic left ventricle as compared with levels during the control ligation. Combined intraaortic counterpulsation and hypertonic mannitol increased coronary flow to the ischemic region by 46 +/- 13% (P less than 0.02) and to the nonischemic left ventricle by 59 +/- 22% (P less than 0.05) as compared with flow during occlusion of the left anterior descending artery with mannitol alone. The data demonstrate that both hypertonic mannitol and intraaortic counterpulsation increase left ventricular ischemic regional flow and that combined hypertonic mannitol and intraaortic balloon counterpulsation provide a greater increase in regional coronary blood flow to both the ischemic and nonischemic regions of the left ventricle than mannitol alone.